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^ A now! cl»ss of conHK>unds has been found to be 
effective in blot^ng Glioleat«rol and neutral lipid synfhwte 
in^4vo wrlthout adversely afieclins energy nwlaboltoin. The 
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HOOC-C -Q-C ->C -OOOH <l) 
If 11 
; Y Ha Y 

or {n-vivo hydrolysable functional derivatives of ttie car- 
boxylic groups thereof, wherein 

f\i and each independerttly r^uieaenta an unaubatt* 
tuted or substltutsd hydrcK^rb^ or twtenx^yl radical; 

X and Y each indapendentiy represents hydrogen, 
optionally subsfitutsd lovrar alic^, halogen, cywio, carboxy, 
tower attoxycarbonyl or cariNinnoyi; and 

Q r^resents a diradlcal con^ating of a linear chcdn of 
S to 14 eailxin atoms, ona or more of which may be replaced 
by hetaroatoma. sedd chain being optionally subsHtuted fay 
inert stdiatituents and one or more of said carbon or 
heterofldom chain memtmm qpfioradly fOrmUig part of a ring 
structure. 
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Xoflg-ehalu ff^-dloarbcMEylic acids and derivatives 
thereoif and phanaaoetttical eoarposltions oontaindLog 
theut 



ThB present ijivent ion concerns novel derivatives - 
of long-chain a , w-dicarboxyllc ' acids- tiaving valuable ' 
pharmacological activity in the treatment of obesity, 
hyperlipi-demia' and raatur±ty-onset diabetes iinsuldtn r . 
independent diabetes}.. Th.& invention- also provides 
phainnaceutical- compositions -comprising' the af oreme»t4-oned 
novel derivatives. 

Obesity, hyperlipidemia and diabetes have 
been shown by epidemiological and other -studies to-. 
play a causa±-role in atherosclerotic ceurdiovascular 
diseases which . at present account for more than half 
of-tiie -t:otai-deaths in 'Westearn- soeiety. Thus, these 
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pathologlxraO, conditions-rntay be regarded- as leading 
factors ^affecting „the:-ittortality--and -morbidity of 
our society. 

Obesity is still considered to be an 
"incurable disease", despite the recogniized preventive 
value of weight reduction* Dietary measures were 
found in most studies to be ineffective for long term 
weight reduction . and the 'effectiveness - of behaviour 
modif ication in the treatment of obesity -is still 
-equivocal . A-5more. drastic solution , a surgical _j.leo- 
jejunal shunt -Jbypas sing the small intestinal 
absorptive bed, is considered to be too risky a 
treatment for obesity 1 Nor did anorexic drugs -prove 
to be a suitable solution to the problem, because 
these drugs are known--i:o affect - the .central nervous 
system in a .non-specific manner -and their use has 
been drastically curbed by the Federal Drug -Association. 

The treatment. of - hypercholestero lemic- 
hypertriglyceridemic conditions is at present mainly 
based on low cholesterol' dietary intake combined, with 
drug treatment- (mostly • Clofibratej:and its derivatives). 
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However, recent indlcatlons-.of serious and sometls^s 
lethal side effects of Clof Ibrate have resulted in 
disapproval of this drug in certain countries , leaving 
less efficient drugs as .therapeutic alternatives. 

Insulin-dLndepQendent- diabetes- is well -correlated 
with obesity, and overweight is considered -to play a 
■ ^ritlcal.-xole. -in: the polygenic ^etiology of peripheral 
insul-d^ . res±8tance¥» The -TC±asB±cal-J pharmacological 
treatment, of this diabetic state consists of increasing 
the serum insulin content either : by insulin delivery -* 
or by stimulating dnsulin secretion- The ensuing 
hyperinsulinemia -results in -down^^regulation of the- 
ihsulin-resistant state- Hence, the treatment of 
insulin- independent diabetes. ^should aita at-ralleviatiaig _ 
Insulin resistance with 'a concomitant -normoinsulineiaia 
and*up-regulation of peripheral insulin receptors, 

a,ii>-aialkanolc acids of chain length of 10 
to 14 carbon atoms which are tetra-methyl substituted 
on the a, o' -carbon atoms, as well as their salts and 
ester: derivatives were disclosed in French Patent 
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Publication No. 2^068^533 as possessing serum tri- 
glyceride -lowering activity and serum cholesterol- 
lowering activity- These Icnown compounds, however, 
have not proved to be of value in medicine for the 

5 treatment of obesity and hypercholesterolemia. Th& 
corresponding *"tetraxi^thylalkanedlols , 

derived from the former diacids by reduction, and 
their esters were disclosed ±n Patent 
Specification No. 3,930*024 and French Patent 

10 Ho* 2,068,534 and alleged to have the same activities. 

A novel class of compounds has now been found , 
in accordance with the present invention, to be 
surprisingly effective in blocking cholesterol and 
neutral lipid synthesis in-vivo without adversely 

15 affecting energy metabolism. The overall effect of 

these compounds in~-vivo results in significant .decrease 
in blood serum cholesterol and triglyceride levels and 
significant weight reduction due mainly to reduction 
of neutral lipid synthesis. OUhe new compounds of the 

20 invention were also found to be beneficial for the 

alleviation of the diabetic trait in insulin- independent 
diabetes . 

The novel compounds provided by the present 
invention have the general formula 

25 X R- X 

\ r r ] 

HOOC - c- C- Q- C- C- COOH (1) 

I T II 



« 5 



0081930 



and in~vivo hydrolysable functional derivatives of the 
carbojTflic groups thereof, iriierein R-j and each 
Independently represents an unsubstituted or 
substituted hydrocarbyl or heterocyclyl radical; 

5 X and Y each independently represents hydrogen, 

optionally substituted lower alkyl^ halogen, cyano, 
carboxy, lower alkoxycarbonyl or carbamoyl? and 
Q represents a diradical consisting of a linear chain., 
of a to 14 carbon atoms, one or more of which may be 

10 replaced by heteroatoms, said chain being optionally 
substituted by inert substituents and one or more 
of said carbon or heteroatom chain members optionally 
forming part of a ring structure. 

Included within the scope of the invention 

15 are those derivatives of Jbhe„o suid/or of carboxy groups 
of the con^oxmds of formula I above, which are capable 
of being hydrolised in-vivo to yield the free diacids 
of formula I. Among such suitable derivatives there 
should be mentioned, in the first place, salts with 

20 pharmaceutically acceptable inorganic or organic 

cations, in particular alkali metal salts, alkaline 
earth metal salts , ammonium salts and substituted 
ammonium salts; esters, particularly lower alkyl esters? 
amides, mono- and di -substituted amides; and 

25 anhydrides, e.g. with lower alkanoic acids; and 

lactones formed by ring closure of either or both 
carboxylic groups with a free hydroxy substituent 
(or substituents) in the molecule of formula (X) . 
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The term "hydrocarbyl" in the definition of 
and includes, e.g., optionally substituted alkyl, 
alkenyl, alkynyl , cycloalkyl , optionally substituted 
aryl, optionally substituted aralkyl and the like. 
5 A preferred group of compounds in 

accordance with the invention are those of forroula (I) 
above in which and It^ are each lower alkyl,. 
y is hydrogen and Q is a straight . polymethylene chain 
of 8 to 14 carbon atoms; and in~vivo hydrolysable 
10 functional derivatives thereof. 

Especially preferred compounds of the present 
invention are those of the general formula 

X CH-, CH~ X 

15 . HOOC - CH - C - (CH_)„ - C - CH - COOH (II) 

I ^ " I 



wherein X is hydrogen, lower alkyl, fluoro, chloro, 

bromo or cyano and n is an integer from 8 to 14; 
20 and their in-vivo hydrolysable functional derivatives . 

The novel compounds of formula (I) according 
to the invention, can be prepared by methods known 
per se, some of which are illustrated in the examples 
herein. 

25 In another aspect, the present invention 

provides pharmaceutical compositions for the 
treatment of obesity, hyper lipidemia and diabetes, 
comprising as active ingredients the novel compounds 
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of formula (I J above together with pharmaceutical 
carriers or diluents. The pharmaceutical compositions 
are primarily for oral administration, but may also . 
be for parenteral adjiiinistration. These pharmaceutical 

5 compositions, which are preferably in dosage unit 

form, may be in the form of, e.g., tablets, capsules, 
losenges, pills, powders and aqueous and non-aqueous 
solutions or suspensions. The pharmaceutical 
compositions of this invention preferably comprise 

10 also conventional pharmaceutical solid or liquid 
carriers or diluents, e,g gelatin, sugars, 
starches, cellulose derivatives, fatty acids and 
their salts, vegetable oils, glycerine, glycols, 
water, aqueous saline or phosphate buffer solutions 

15 and the like. The compositions may also comprise 
other compatible substances normally - used in 
pharmaceutical formulations and also other 
additives, such as colouring agents, flavouring 
agents and preservatives. 

20 The pharmaceutical compositions according 

to the invention are preferably in dosage unit form, 
each unit containing from 50 to 500 mg of the 
active ingredient of the formula <I) above The 
daiiy dosage of the compounds of formula (I) above 

25 according to the invention will depend on the age, 
needs and tolerance of the individual patient, but 
will usually range from 50 mg to from 5000 mg per day. 
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The pharmacological activities of the compounds 
of f03?mula (I) according to the invention could be 
demonstrated by means of dn-vivo experiments in rats 
and Psaraomys C^esus in accordance -with standard methods. 
Some of these experiments are described hereinafter 
In detail and illustrated by the diagrams in the 
attached drawings. 

EXPERXMEMTS XW RATS IH VIVO 

Rats that have previously been starved for 
48 hours, were meal-fed or fed ad JLibitum a high 
carbohydrate, fat-free -diet for 3-5 days, the diet 
being supplemented with the active confounds of 
formula (X) at dosages of -25-250 mg per Kg body 
weight per day. The biological effects In-vivo were 

evaluated -by following -the rate. of incorporation 

3 

of injected radioactive -precursors (mainly H^O) into 
liver and adipose tissue lipids and comparing the 
results observed with those obtained from groups 
of non-treated rats ("control groups") . Dose-response 
curves were plotted. 

The hypolipidemic effect was followed by 
measuring the triglycerides and. cholesterol content 
in serum of treated rats as compared to non- treated 
rats . 
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Experiment 1(a) 

Incorporation of ^^2^ into neutral fat in liver 
and adipose tissue and into liver cholesterol in vivo. 

3 

H^O incorporation into liver and adipose tissue 
5 lipids in vivo was tested in rats fed a high carbohydrate 

diet ad libitum for three days, supplemented with vatrying 
proportions (in percent of the- diet) of the active compounds 
of Examples 4 , 5 and 9 . ^^^2^ then administered to the 

animals and the rates of incorporation of tritium (in uraole/ 
10 gr/60 min) into various lipid fractions in liver and adipose 

tissue were determined and compared to the tritium incorporation 
under identical conditions in the control groups of rats . 

The results are represented In Figs* 1, 2 and 3 of 

the attached drawings showing the average tritium incorporation 
15 in the test animals as a percentage- of the incorporation in 
the control group {taken as 100%), 

The reduction in liver triglyceride ^content of rats 
fed with carbohydrate-rich diet supplemented with compounds of 
Examples 4, 5 and 9 (as compared to the control group = 100%) 
20 is shown in Fig. 4 of the attached drawings. 

Experiment Kb) 
3 

H^O incorporation into liver lipids in vivo (in 
ymole/gr li\'sr) was tested in rats fed for 3 days a single 
daily meal, of a high carbohydrate diet containing 0.25% of the 
25 active compound of Example 4. The results are shown in the 
following Table I. 
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TABLE I 

"^HjO incorporation into liver total lipid, triglyceride 
and cholesterol (umole/gr liver) 

Total 

Lipid Triglyceride Cholesterol 
Non- treated (n«5) 157±34 107+21 2,7±1.1 

Treated (n«5) 47+ 5 19± 2 0.8+0.2 



Experiment 1(c) 

The procedure of Experiment Kb) was repeated for 
5 days- The results are shown in the following Table II: 

10 TABLE XI 

incorporation into liver total lipid , triglyceride 
and cholesterol {yiaole/gr liver) 

Total 

Lipi<3 Triglyceride Cholesterol 

Non-treated Cn=5) 107+18 71±12 2,8±0.8 

15 Treated (n=5) 53±13 20± 7 1.4 ±0,4 

Experiment I ( d) 

A group of rats were meal-fed once daily for 3 days 
with a high carbohydrate, fat-free diet containing various 
percentages of the active compound of Example 5. ^H20 
20 incorporation into liver lipids (total), triglycerides and 
cholesterol (as compared to the control group » 100%) are 
shown in Fig. 5 of the attached drawings. 
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Rats starved for 48 hours were fed a high carbohydrate, 

fat-free diet ad llbitunt for 3 or 5 days, supplemented with 
the active compound of Example 4 at the proportions shown 
in the following Table III. The serum lipids were determined 
in the treated rats and con^ared to a non-treated control 
group. 

TABLE XII 



Serum Lipids (inc^%) 

Triglycerides Qiplesterol 

Non-treated (n«8) 41±6 64±10 

0.06% (n=5) 15±4 38± 5 

Active 

Compound ^ 0.15% (n«5) 21±4 32± 5 

0.25% 15±4 31± 3 



Experiment 1(f) 

Rats starved for 48 hours were fed a high carbohydrate, 

fat-free diet supplemented with 0.25% of the active compound 
of Example 5 for 3 days ad libitum. The observed serum 
lipids are shown in the following Table IV. 

' * TABLE IV 



Non-treated 
Treated 



Serum Lipids (mg %) 
Triglycerides Cholesterol 



48±6 (n»9} 
33+3 (n«9) 



80±12 (n«12) 
40+11 (n='12) 
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The observed serum lipoprotein profile as determined 
in this experiment is shovm in the following Table V. 

TABLE V 

Mon*treated Treated 

VLDI. cholesterol (jng %) 23.00 - 10.00 

LDL cholesterol (mg %) 19.00 6.00 

HDI» choleaterol (mg %) 43.00 24.00 



HDI. (VLDL + JLDL) 1.05 



1.50 



^periment 1(g) 

The LD^Q of the active compound of Example 4 in 
rats was found to be > 7 gr/Kg body weight (p.o*). 



SOMMARY 

The following conclusions were reached with regard 
to the biological effects of the active compound 
of Exan^le 4, chosen as a representative active 
compounds 

a) The active compound was found to block the in 

3 

vivo incorporation of into neutral fat (diglycerides , 

triglycerides) in liver (80% inhibition at 250 mg/Kg 
body wt/day ; 50% .inhibition at 100 mg/Kg body wt/day) , 
as well as in adipose tissue^ 
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b) The active compound was found to block the in vivo 

3 

incorporation of H^O into cholesterol in liver (80% 
inhibition at 250 mg/Kg body wt/day; 50% inhibition at 
100 mg/Kg body wt/day). 

5 c) Inhibition of neutral fat and cholesterol synthesis 

in liver exerted by the active compound resulted in an up to 

60% decrease in serum glycerides and a 50% decrease in 
serum cholesterol, as well as a signifucant change in the 
serum lipoprotein profile. 

10 d) Inhibition of neutral fat synthesis in liver 

exerted by the active compound resulted in 30-50% decrease 
in the triglyceride content of the liver, 

e) It has been shovm by a series of additional 

experiments on rats that the active compound does not 
15 affect the oxidation of glucose, palinitate or acetate to 
CO- in vivo. 
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II > Experiments with Psamomys Obesus 

Psamomys Obesus* were fed "Amrod 935" Purina Chow 
diet suppleraented with 0.1% of the active compound of 
Example 4, ad libitum, for periods of 80 or 140 days. 
5 The biological effects of the active compound in vivo 

^ere evaluated as reported in the following experiments. 

Experiment IX (a) 

Groups of young and old Psamomys were fed 
the above described diet for 140 and 80 days, respectively, 
10 whereafter the serum triglyceride and cholesterol levels 

were determined. The results are shown in the following 
Table VI. 

; TABLEVI 



Serum Lipids (ragr %) 
15 Young animals ; ■ Triglycerides Cholesterol 

Non-treated (n=5) 205±29 65±7 

Treated (n«7) for 140 days .62±15 4 6 ±7 



20 



Old animals ; 

Non-ta?eated {n=5) 

Treated (n=5) for 80 days 



220±48 
77±35 



146±6 
92±6 
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Experiment II (b) 

The above experiment was repeated with groups of 
young and old Psajnomys and the body weight determined. 
The results are shown in the following Table VXI. 

5 TABLE VII 

Young animals Won-treated Cn«5) Treated (n^*?) 

Initial weight (gr) average 100±11 .92±19 

Weight gain igr) average 57±33 36±12 

Weight gain (gr) 38, 38, 40, 55, 116 25, 29, 31, 32, 33, 38, 62 

10 Siblings' weight grain (gr) a. 55 25, 33 

b. 116 31, 38 

Old animals Non- treated (n«6) - Treated (n«6) 

Initial weight (gr) average 246±26 254±52 

Weight gain (gr) average 11±13 -26± 8 

15 Experiment 11(c) 

Six Psamomys Obesus fed Purina chow diet ad 
libituitt were selected for their diabetic trait by following 
their glucose tolerance test (GTT) , The selected animals 
were then treated by feeding the same Purina diet supple- 
mented with 0.1% of the active compound of Exainple 4 for 
periods varying between 30-70 days. The GTT was followed 
periodically throughout this period, as well as for 50 
more days* after the drug-supplemented diet had been replaced 
with the normal diet. A diagram of the GTT curves obtained 
with one representative animal is shown in Fig. 6 of the 
attached drawings. The GTT values for all six animals 
are shown in the following- Table VIii as the sura of the 
glucose values observed at 0^, 1^, 2^, 3^ 



20 



25 
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These results show that administration of the 
active compound of Example 4 resulted in correction of 
the GTT curve in 5 out 6 test animals , and that after 
termination of the treatment, the animals were found 
to revert to their original diabetic trait- More- 
over, the serum insulin levels during the treatment 
period were found to be lower than 40 yu/ml, as 
compared to 40-200 yu/ml in the non-treated diabetic 
animals . 

It is of interest to note that the active 
compound of Example 4 affects neither diabetes 
induced by steptozocin in rats, nor the GTT of non- 
diabetic Psamomys. 

The -preparation of some- of the Jiovel 

compounds of formula (I) according to the invention 
is illustrated in the following non^limiting 
Examples. 
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EXAMPLE 1 ' . 

1 » m 4 , 1 4 -Tetra (ethoxycarbonyl) ^2,2,13^1 3-tetiramet:hyl- 
te trade cane 

The bls-Grignard reagent prepared from 3.5 g of 
Hg turnings and 21.0 g of 1 , 1 0-dibromodecane in 90 ml of 
tetrahydrofuran (THF) , was added dropwise by means of a 
syringe to a stirred suspension of 0,25 g of CU2CI2 and 
25.0 g of diethyl isopropylidenemalonate in 50 ml of dry 
THP cooled to -70*^0. The reaction mixture was allowed to 
gradually reach room temperature under stirring and the 
stirring was continued at that temperature for 16 hours. 
The reaction mixture was then poured into a mixture of 
100 ml of concentrated hydrochloric acid and 150 g of ice, 
under vigorous stirring, then diluted with water and 
extracted thrice with diethyl ether. The ether extracts 
were combined, washed with water and with a 10% solution 
of sodiozm carbonate and dried over anhydrous magnesium 
sulfate- The ether solution was filtered and evaporated 
to dryness. 34.0 g of the title compound were obtadLned 
and proved to be pure on this layer chromatography - 
NMR <CDCl3) . : 4.17 (g, J ^ 7 H^, 8 H) ; 3.30 (s, 2 H) ; 

1.27 (br.s, 32 H) ? 1*10 (br.s, 12 H) . 
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EXAMPLE 2 

1#1/16r1 6~Te-fcra (etihoxycarbonyl) -2 »2 » 1 5 » 1 S-tetrameirhyX'- 
hexadecane 

The procedure of Exan^le 1 was folXoved except that 
for the preparation of the bis r^Grignard -reagent 23*0 g of 
1 ,12-diforoiiK3dodecane were used instead of the dibroinodecane • 

The title compound was obtained in a yield of 25,0 g 
and gave la. single spot on thin layer chromatography. 
HIMR (CDCI3) : 4.12 (q, J « 8 H^, S H) ; 3,30 (s. 2 H) ; 

1.23 (br.s, 36-H); 1.06 (br.s^ 12 H). 

EXAMPIiB 3 

X, 1,12^1 2-1?etra Cethoxycarbonyl) ~2 , 2 , 1 1 , 1 1 -tetramethyl- 
dodecane 

The procedure of Example 1 was followed except that 
the bls-Grignard reagent was prepared from 17.0 g of 
1 r8-dibroii»octane instead of . .the dibromodecane used in 
Example 1, 30.2 g of the title compound were obtained* On 
thin layer chromatography the product gave a single spot. 
NMR (CDCI3) I 4.20 <q, J = 8 H^, 8 H) ; 3.30 (s, 2 H). 

1.20 (br.s, 28 H) j 1.10 (br.s, 12 H) . 

EXAMPLE 4 

3,3,14,1 4-Tetramethyl-hexadecane«1 ,16- dioic acid 

A mixture of 17,0 g of the tetra--ester of Example 1 
and 300 mi of a 25% aqueous KOH solution was heated in an oil 
bath to reflux temperature and the mixture was refluxed until 
the organic phase has completely disappeared (about 48 hours) , 
The aqueous solution was then cooled to room temperature ^ 
extracted with ether, further cooled by the addition of ice 
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and acidified with concentrated aqueous hydrochloric acid, 
whereupon a solid precipitate was formed consisting of the 
corresponding tetracarboxyXlc acid. This solid precipitate 
was dissolved in diethyl ether and the solution dried over 
anhydrous magnesium sulfate, filtered and evaporated to 
dryness. The tetracarboxylic acid residue was decarboxy- 
lated by heating to 150-160*0 on an oil bath until evolution 
of carbon dioxide was no longer observed. The crude 
product was cooled and recrystallized from a mixture of 
chloroform and petroleum ether (40-60 *C) . - The pure 
product was obtained at a yield of 5.5 
NMR (CDCI3) : 11.06 (br.s, 2 H) ? 2.23 (s, 4 H) ; 

1-28 (s, 20 H) ; 1.03 (s, 12 H) . 

EXAMPLE 5 

3 1 3 y 16 , le-Tetraitfethyl-octadecane-l , 18~dioic acid 

When the tetra-ester product of Example 2 is 
stxbmltted to hydrolysis and decarboxylation by - the procedture 
of Example 4, the title compound Is obtained. 

NMR (CDCI3) s 2*28 (s, 4 H) ; 1,33 (s, 24 H) ? 1.03 (s, 12 H) . 

EXAMPLE 6 

3 , 3 ,1 2 > 1 2-Tetramethyl-tetradeca-1 ^ 1 4-> diolc acid 

By the procedure of Example 4, the title compound is 
obtained from the tetra-ester prepared in accordeuice with 
Example 3. 

NMR (CDClj) : 2.28 (s, 4 H) ? 1.33 (s, 16 H) ; 1.07 {s, 12 H) , 
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EXAMPLE 7 

1^ ( ethoxycarbonyl) ~ , 14~dicyano~2 , 2 , 13 > 1 3-- 

te tr aiae thy I'-te tr adecane 

a?he procedure o£ Example 1 was followed except 
that instead of diethyl isopropylidenemalonate, there 
were used g of ethyl isopropylidenecyanoacetate , 

The crude product was applied to the top of a dry coluinn 
containing 1 kg of silica and eluted with 10% diethyl 
ether in petroleum ether (6O-8OOC) . 30.1 g of the title 
compound were obtained. 

NMR (CDCl3)s 4.252 (q, J - 8 H^^, 4 H) ; 3.370 {s, 2 H) ; 

1.297 (t, J = 8 H^, 6 H); 1.275 (br.s, 20 H) 

1.143 (s, 6 H); 1.107 (s, 6 H) . 
I.R. : 2250, 1750 cm"*'' 

EXAMPLE 8 

2 , 1 5--Dicyano"-3 ,3 , 14 , 1 4-tetraroethyl~hexadecane~1 ,16 - dioic acid 

The bis-cyano ester prepared in accordance with 
Example 7 was gently refluxed in a 10% aqueous KOH solution 
until the oil layer disappeared. The title compotind was 
obtained in TLC purity. 

NMR (CDCI3): 7.88 (far.s, 2 H) ; 3.46 (s, 2 H) ; 1.25 (s, 20 H) ; 

1.11 (br.s, 12 H) ? 
IR : 2260, 1730 cm~^ 

EXAMPLE- 9 

2 , 1 5-Dibroiao-3 ,3,14,1 4-tetramethyl-hexadecane'-1 , 1 6-dioxc acid 

3,3,14,1 4-Tetramethyl-hexadecane-1 ,16- dioic acid 
prepared as described in Example 4 was dissolved in 2 ml of 
dry cel. and 5.8 ml of SOCl- were added. The mixture was 
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heated to 65 °C for 30 minutes, cooled to room fceitiperatuxe 
and 10 ml of additional dry CCl^ were added, followed by 
2 drops of 48% hydrobroiaic acid and, slowly, 4.3 g of N- 
broiao-auccinimide (NBS) • The mixture was heated for 10 
minutes at 70 *C and thereafter for one more hour at 85 *C. 
The reaction .mixture .was cooled^ filtered and evaporated 
to dryness . The crude bis- (alpha-bromoacid chloride) 
product was added dropwise to a io% aqueous solution of 
KOH, the solution was stirred for 1 hour and then acidified 
and extracted thrice- with diethyl- -ether? The ether 
extracts were combined, dried over anhydrous magnesium 
sulfate and filtered. Evaporation to dryness yielded the 
crude title compound which was purified on preparative 
thin layer chromatography plates (silica) , developed with 
3% methanol in methylene dichloride. 1.5 g of the pure 
title compoxind were obtained. 

mm {CDCI3) : 8.65 (br.s, 2 H) ; 4.21 (s, 2 H) j 

1.33 (br.s, 20 H) ? I.IS (s, 12 H) . 
IR: 1750, 1140, 1010, 725, 660 cm""'-, 

EXAMPLE 1 0 

2,3,3,1 4,14,1 5-Hexamethyl->hexadecane-1 , 1 6- dioic acid 

70 ml of a 15% solution of n-butyillthium in hexar 
was added dropwise by a syringe to a stirred mixture of 
70 ml of THF and 14 ml of redistilled diisopropylamine , 
at -20*C under a nitrogen atmosphere. After 
stirring for 30 minutes, 7.5 g of 3 ,3,1 4 ,1 4-tetramethyl- 
hexadecane-l ,16-dioic acid (prepared in Example 4) in 10 n 
of dry THF were added to the reaction mixture, the temperat 
being maintained below -10-C. The reaction mixture was allc 
to warm slowly to 50 -^C and maintained at that temperature f 
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2 hours, thereafter cooled to -20*'C and 5.4 g of methyl iodide 
were added at such a rate as to keep the temperature below 
O'^C. The reaction mixture was then heated to 40**c for one hour 
and then poured into an ice cold 10% solution of hydrochloric 
acid , The mixture was extracted twice with methylene chloride , 
washed with 10% aqueous hydrochloric acid and with water and 
dried over anhydrous magnesium sulfate . The crude product was 
purified by chromatography on a silica column the eluent being 
a 3% solution of methanol in methylene chloride. 
NMR (CDCI3): 11.33 (br.s, 2 H) ; 2.43 (g, J = 8 B^, 2 H) ; 

1-25 {br.s, 20 H) ; 1.13 (d, J « 8 H^, 6 H) ; 

0.91 {s, 12 H) . 

EXAMPLE 11 

1 , 1 4-Dlethoxycarbonyl"2 ,2,13,1 3-tetr amethyl-tetradecane 

3.42 g of 3,3,14 , 14-tetramethylhexadecane-1 ,16- 
dioic acid were converted to the corresponding diacid chloride 
by reaction with 5.8 ml of SOCl^ and the crude diacid chloride 
was added under stiirring to 30 ml of absolute ethanol. The 
solution was evaporated to dryness whereupon 3.4 g of the 
title corapoxind were obtained . 

NMR (CDCI3): 4.13 (g, J = 7 H^, 4 H) ? 2,23 (s, 4B) ? 

1.30 (s, 26H) ; 1.00 {s,l2H). 
IRs 1735, 7 60 cm~\ 

•EXAMP1«E 12 

1,14 -Pi- (ethoxycarbonyl) -1 , 1 4~dibromo-'2 ,2,13,1 3-tetramethyl'- 
tetradecane 
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The title compound was prepared by the procedure 
of Exanaple 11 from the bis-acid chloride of the a,a'- 
dibromodiacid o£ Example 9 . 

NMR (CDCI3) : 4.20 (s, 2H) ; 3.73 (s, 6H) ; 1 .27 (s, 20H) ; 
1.07 is, 12H). " 

EXAMPLE 13 

1.14 -Bls-carbamoyl-2 ,2,13^1 3-tetramethyl*tetradecane 

The bis-acid chloride of 3 , 3 , 1 4 , 1 4--hexadecane- 
1,16~dlolc acid, prepared as described in Example 11 was 
added under stirring to an ice-cold saturated solution of 
ammonia in dry methanol. 3.3 g of the bis-amide title 
compound wera obtained- ; 

NMR {CDCI3): 5.43.{br.s, 4H> ; 2.10 {s, 4H) ? 1.30 {s, 20H) ; 

1 .00 (s^ 12H) . 
IR : 3440, 3190, 1660, 1625 cm"*\ 
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CLAIMS 8 

^' Pharmaceutical compositions comprising, as 

active ingredients, at least one confound of the general 
foCTula 

HOOC -C-C-Q^c~C~ COOH <I) 

or in-vivo hydrolysable functional derivatives of the 
carboxylic groups thereof, wherein 

and R2 each independently represents an unsubstituted or 
substituted hydrocarbyl or heterocyclyl radical; 
X and Y each independently represents hydrogen, optionally 
substituted =lower alkyl, halogen/ cyano, carboxy, lower 
alkoxycarbonyl or carbamoyl; and 

Q represents a diradical consisting of a linear chain of 
8 to 14 carbon atoms, one or more of which may be replaced 
by heteroatoms, said chain being optionally substituted by 
inert substituents and one or more of said carbon or 
heteroatom chain members optionally forming part of a ring 
structure ; 

together with a solid or liquid phainnaceutically 
acceptable carrier, diluent or excipient. 
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2. A phaCTaceutical composition according to 

Claim 1 comprising a compound of the formula (I) in which 

and H2 each independently an optionally substituted 

alkyl, alkenyl, alkynyl, cycloalkyl, optionally sxibstituted 

aryl or optionally substituted aralkyl radical; and in— 
vivo hydroly sable derivatives thereof. 

3- A pharmaceutical composition according to 

Claim 1 comprising a compound of the formula (X) in which 

and R2 are ^ each lower alkyl , Y is hydrogen and Q is 
a straight polymethylene chain of 8 to 14 carbon atoms ; 
and in vivo hydro lysaible functional derivatives thereof. 

4, A phainaaceutical composition according to 
Claim 1 wherein the active compound is of the general 
formula 

I M 

C - CH - COOH (II) 
1 

vAiereln X is hydrogen , lower alkyl, fluoro, chloro, bromo 
or cyano and n is ah integer from 8 to 14? or an 
in~vivo hydrolysable functional! derivative thereof » 

5, A pharmaceutical con^osition according to 
Claim 1 wherein the active compound is an in- vivo 
hydrolysable derivative of the compound of formiila (I) 
in Claim 1, selected from pharmaceutically acceptable 



X CH, 

I I ^ 

HOOC - CH - C - (CH^)^ - 

I ^ ^ 

CH-. 
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salts lower alkyl esters, amides, laono- and 
disubatituted amides, anhydrides and lactones. 

6. A pharmaceutical composition according to 

Claim 1 wherein the active compound is selected from: 

3,3,14, 14 -tetr amethy l~hexadecane-l , 1 6-dioic acid ? 

3,3,16,16-tetramethyl-octadecane ~l,18-dioic acid; 

3,3,12, 12-tetramethyl-tetradeca~l , 14-aioi c acid; 

2 , 15-dicyano-3 , 3 , 14 , 14-tetrainethyl-hexadecane-l , 16-dioic 

acid? 

2 , 15-dibroino-3 r 3 , 14 , 14-tetramethy 1-hexadecane-l , 16-dioic 
acid; 

2,3,3,14,14, 15~hexainethyl-hexadecane--l , 16-dioic acid; 
1 , 14~diethoxycarbonyl-2 ,2,13, 13-tetraiaethyl--tetradecan6; 
1 , 14-di ( ethoxycarbonyl) -1 , 14 -dibromo-2 ,2,13,13- 
tetrarnethyl- tetr adecane ? 

1 , 14-'bis-carbaiBoyl-2 ,2,13 , 13-tetramethyl- tetradecane ; 
1,1,14, 14-tetra (ethoxycarbonyl) -2 , 2 ,13 ,13-tetrainethyl- 
tetradecane; 

1,1,16 , 16- tetra (ethoxycarbonyl) -2,2,15, 15- tetramethyl- 
hexadeceuxe; 

1 , 1 , 12 , 12-tetra (ethoxycarbonyl) -2 , 2 , 11 , ll-tetramethyl- 
dodecane ; 

1 , 14-di- (ethoxycarbonyl) -1, 14-dicyano-2 , 2 , 13 ,13- 
tetramethyl-tetradecane . 
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7. A pharmaceutical composition according to any 
one of Claims 1 to 6 adapted for oral adininistration. 

8. A pharmaceutical composition according to any 
one of Claims 1 to € adapted for parenteral aditiinistration. 

9. A pharmaceutical con^sition according to any 
one of Claims 1 to 8 in dosage unit form. 

10. A pharmaceutical composition according to 
Claim 9, comprising from 50 to 500 mg of the active 
confound of formula (1) in Claim 1, 

11. Compounds of the general formula 



HOOC - C - C - C - C - COOH (I) 

i r i I 

y R2 ^2 ^ 



and in-vivo hydrolysable functional derivatives of the 
carboxylic groups thereof, wherein 

R^ and R2 each independently represents an unsubstituted or 
substituted hydrocarbyi or heterocyclyl radical; 
X and y each independently represents hydrogen, optionally 
substituted lower alkyl, halogen, cyano, carboxy, lower 
alkoxycarbonyl or carbamoyl? and 
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Q represents a diradical consisting of a linear chain of 
8 to 14 carbon atoms, one or more of which may be replaced 
by heteroatoms, said chain being optionally substituted by 
inert substituents and one or more of said carbon or 
heteroatont chain members optionally forming part of a ring 
structure? _ 

provided that when and are each methyl and X and Y 
are each hydrogen, then Q is not an unsubstituted linear 
chain of 8 carbon atoms* 



R^ and R^ each independently an optionally substituted 

alkyl, . alkenyl, alkynyl , cycloalkyl, optionally substituted 
aryl or optionally substituted aralkyl radical; and 
in-vivo hydroly sable derivatives thereof. 



R^ and R^ are each lower alkyl, Y is hydrogen and Q is a 
straight polyiitethylene chain of 8 to 14 carbon atoms; 
and in- vivo hydroly sable functional derivatives thereof. 



12. 



, compounds of the formula (I) in Claim 1 in which 



13. 



Compounds of the formula (I) in Claim 1 in which 



14. 



Compounds according to Claim 1 of the general 



formula 




(ID 



CH. 



^3 
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wherein X is hQ^drogen , lower alkyl, fltioro, chloro, broino 
or cyano and n is an int^^er from 8 to 14^ and their 

in-vivo hydro lysable fimctional iderivatives? 

provided that when each X is hydrogen , then n is other 

than 8. 

15. A compound selected from: 

3^3,14, 14~tetrainethyl~hexadecane-l , 16~-dioic acid? 

3,3,16,16~tetramethyl-'Octadecane ~-l,18~dioic acid; 

2 ,15-dicyano-3 , 3 , 14 ,14-tetrainethyl^hexadecane-~l , le-^dioic 

acid; 

2 , 15~dibroKio- 3,3,14, 14-tetraniethyl-hexadecane-l , 1 6-dioic 

acid; 

2 , 3 , 3 , 14 , 14 , IS-hexaiaethyl-hexadecane-l, 16-dioiG acid; 
l,14-diethoxycarbonyi-2 ,2,13, 13--tetrairiethyl-tetradecane? 
1, 14-di (ethoxycarbonyl) -1, 14-dibromo-2 , 2 , 13 , 13- 
tetrainethyl- tetradecane s 

1 , 14-bis-carbainoyl-.2 ,2,13, 13-tetramethyl-tetradecane; 
1 , 1 , 14 , 14-tetra (ethoxycarbonyl) -2,2,13, 13-tetrainethyl- 

tetradecane; 

1,1,16 , 16-tetra (ethoxycarbonyl) -2,2,15, 15-tetrajnethyl- 
hexadecane; 

1, 1, 12 ,12-tetra (ethoxycarbonyl) -2 , 2 , 11 , ll-tetramethyl- 
dodecane;. 

1 , 14 -di- (ethoxycarbonyl) -1 , 14-dicyano-2 ,2,13,13- 
tetramethyl- tetradecane . 
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16.' A con^und according to any one of Claims 11 

to 15, substantially as herein described and exemplified. 
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%1t INGORPORATION INTO LIVER LIPIDS |%| 
AS FUlCTiON OF aiM>00m OF EXAtffLE M%l 
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1 '"' ' "' ' Mf" "'M > m mm 

L^H20 INCOftPQRATIOK IMTO ADIPOSE TISSUE 
UPI0S(7JAS FUNCTION Of COHPOUNO OF 
EXAMPLE 517.1 




ACTIVE COMPOUND CONCENTRATION {%) 
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I L 

0.05 0,1 

ACTIVE COMPOUND CONCENTRATION 7. 
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ME*. ESTER/O). LIVER (%) AS fURCTION 
Of COMTOIMDS OF EXAMPLES-- % 




1 1 

ACTIVE COMPOUND CONCETRATION (7.) 
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I PHETREATMENI 

I 27th fl.OF TREATMEUT fO.lV.) OF COMPflUMO OF EXAMPLE 4 
I nth 0.0F TREAIMEHT lO.lV.) OF COHPOUNO OF EXAMPLE 4 
S 34{h 0. AFTER rREATHENT ELIHIHArUN 
I 53th 0. AFTER TREATMENT ELIMINATION 




' 1 1 I ^ 

0 60 120 160 Min. 



European Pelafit 
OfHe« 



0081930 



EP 32 30 6240 



IKK^UMENTB CONSiOERED TO BE RELiVANT 



tJS-A-3 773 946 (CREGSR) 

*CXaim 1; colimn 5^ Unas 48-50* 



268 347 (STEINBERG) 
^Claims 1-S; page 2, colunm 2, 
line 23* 



CHEMICAL ABSTRACTS, vol. 95, no. 
5, 3rd August 1981, page 696, 
no, 42378V, Columbus Oiilo (USA); 
& jp - A - 80 164 646 (SHINEI 
KAGAiOJ CO., LTO, SKINKO KAGAKtJ 
KOOTO K.K.) (22-12-1980) *Ab- 
stract* 



1-5,1 
-14 



1-5 



The |N«6«nt «earah report has bean drawm up for all ciaims 



07 
07 

07 
07 
07 
07 
61 



55/02 
55/32 
121/407 
103/147 
69/34 
69/63 
31/20 



TECHNICM.FIEtDS 



C 07 C 55/00 
C 07 C 69/00 
A 61 K 31/00 



CATEGORY OF CITED D0CUMEI4TS 

X: particularly relevant if taken alone 

Y : partictdarqr relevant if c(»ni:^ned with another 

document of the saune catoflory 
A : tachnotogteai background 
O : novwritMn disclomjre 
P : intermsdlata document 



theory or principle underlying the Invention 
eariler patent document, but published <»t, or 
after ttie fifing date 
domiment cited In the application 
dof»im««t cited for o^er reigns 



& : meml3«r{rfthes 
document 



9 patent family, corresponding 



